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Abstract

:

This paper deals with the location, origins, and early development of clusters and industrial districts in the agribusiness sector. It considers the case of the meat processing industry in the second half of the 19th century in Catalonia, a prosperous southern-European region in the period when this industry emerged. By constructing an index of potential locations at the municipal level, the paper discusses whether, and to what extent, deterministic factors explain the genesis of pigmeat processing clusters. The paper concludes that although these latter factors need primary consideration, contingency, particularly human agency, may also play a non-negligible role. As an illustration, this study pays particular attention to the cluster of Vic, which developed around this middle-sized town in central Catalonia. It became a leading meat cluster in early 20th-century Spain, even though it was not better suited to this industry than other Catalan localities where meat companies had also emerged.
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1. Introduction


The historical analysis of clusters and industrial districts has attracted remarkable attention in the last two decades (e.g., see the chapters in [1,2,3]). Starting from pioneering and some more recent works in the field (e.g., [4,5,6,7,8,9,10,11]), the historical literature has made it possible to improve the understanding of the factors and contexts that originated the emergence of spatial agglomerations of firms and the different paths which they followed.



However, despite its growing interest, there are still areas that merit further research. The agribusiness clusters are one of these areas. In 2016, M. Molema, Y. Segers, and E. Karel pointed out, “the literature on the geographical dimension of agribusiness is still scarce and is mainly written from a national perspective” ([12] p. 10). Clusters in rural areas have been considered conducive to rural development (e.g., [13,14,15]), and this is an important reason for turning our attention to analysing the historical roots and long-term performance of agribusiness clusters.



The evolution of clusters and industrial districts is another area that deserves further attention. This is indeed a controversial issue. Clusters tend to evolve similarly to a life cycle, although they do not follow a deterministic pattern. They may decline after a period of growth, but they can also start a process of renewal, adaptation, and transformation that may lead to a re-emergence ([16,17], see also, e.g., [18,19,20,21]). Moreover, the analysis of the early stages of the life cycle of clusters is particularly complex:it is extremely difficult to analyse something that does not yet fully exist, in this case a cluster which is not fully formed, or which may not eventually emerge. In other words, it does not seem very easy to establish the exact causes for a business concentration originating in a particular location [22]. One fruitful avenue for overcoming these difficulties is to place the origins and early development of clusters in the framework of the determinants of the spatial distribution of economic activity. This means considering that business agglomerations can be determined by a variety of factors, from deterministic to more contingent; however, it also means applying concepts from evolutionary economics, such as the Window of Locational Opportunity (hereafter WLO). This concept describes the initial location process of a new sector as probabilistic rather than deterministic [23,24].



The present study aims to contribute to these latter issues. By exploring the case of the pigmeat industry in Catalonia in the second half of the 19th century, this paper examines the factors that might explain the location of pigmeat processing firms across the space and, later on, the emergence and early development of pigmeat processing clusters. After providing detailed quantitative evidence at the municipal level, the article poses an intriguing question: why did pigmeat firms sometimes locate in municipalities that a priori were not always the best suited for this activity to emerge? In answering this question, we pay particular attention to the industrial district of Vic, which developed around this middle-sized town in central Catalonia and became a leading pigmeat cluster in early 20th century Spain. Methodologically, this research combines qualitative evidence and quantitative analysis to construct an index of apparent suitability of locations.



This study is part of a broader research project on the pigmeat industry in 19th-and 20th-century Catalonia. Pigmeat industrial processing is representative of a relatively new industry that was deeply embedded in rural areas. In Catalonia, this manufacture emerged in the last quarter of the 19th century when meat processing underwent the transition from the putting-out system to the factory system. Although there were initially few firms devoted to processing pigmeat, its leading centres soon evolved towards agribusiness clusters. They were also characterised by a close interaction between animal husbandry in the countryside and manufacturing work carried out in towns and cities. Currently, the meat sector plays a relevant, although controversial, role in the economies of some European countries and regions. In Catalonia, where the agri-food sector is one of the main sectors of its economy, the largest part of agri-food exports consists of meat and processed meat products [25]. The remarkable role of the meat processing industry, which in Catalonia still operates in clusters integrating industry and rural husbandry, cannot be well-understood without considering the origins of the industry.



Aside from this introduction, the remainder of the present study is organised into five more sections. Section 2 reviews the theoretical framework of the life cycle of clusters and, in particular, the initial stages of their evolution. The third section looks at the origins and formation of the Vic district before the 1890s, and paves the way for the coming sections. Section 4 has a methodological nature. It is devoted to constructing an index of the potential locations of the pigmeat processing industry in late-19th century Catalonia. The fifth section discusses these results by considering the role of deterministic factors, contingency, and human agency in the spatial locations of the Catalan meat processing companies during the second half of the 19th century. Human agency is analysed using a micro-perspective for the case of Vic. Finally, Section 6 concludes by stressing that deterministic factors were essential, but human agency also played a non-negligible role in explaining the early development of clusters.




2. The Genesis of Clusters: A Theoretical Approach


Districts and clusters are dynamic economic realities. Why do they locate and emerge in a particular place? Unfortunately, there is no single answer to this question. The historical literature on the determinants of industrial location has examined whether and when location patterns are more connected to factor endowments, such as natural factors linked to raw materials that are essential for the industry (e.g., [4,26]), as suggested by the Hecksher–Ohlin theorem of international trade, or to market access and increasing returns to scale, as predicted by the New Economic Geography (e.g., [27,28,29,30,31,32,33]). However, the emergence of clusters can also be related to historical accidents [34]. Therefore, there is a vast range of factors for explaining cluster location and formation, from the most specific to the most indeterminate. Hence, with few exceptions, it is somewhat unpredictable to answer why and where a new economic agglomeration will occur.



The potential unpredictability of industrial location is neither new nor unknown. Randomness may influence the initial phase of clusters, a topic that connects with A. Scott, M. Storper, and R. Walker’s pioneering contributions [23,35]. Adopting an evolutionary perspective, these authors analysed industrial geography and showed how processes of continuity and discontinuity had shaped it. Although the growth of districts shows that processes of spatial dependence reinforce the continuity of geographical locations, as suggested by the New Economic Geography, this dependence is not always present in the formative stage or genesis of a potential cluster. Discontinuities also arise in the earlier phases of clusters formation and a window of opportunity opens for industrial development to transmute location. Since the late 1980s and the 1990s, several authors have analysed and developed the concept of WL0 in-depth [23,24,36,37,38,39].



Thus, each disruption opens up the possibility to develop a new growth location detached from the spatial dependence of the existing ones. In a nutshell, this is the concept we know as the WLO. In addition, this concept captures the wide range of possible locations that emerge when the first companies of a nascent industry have to locate. Furthermore, the window of opportunity can also be more or less open, depending on the influence of deterministic locational factors in developing the new activity.



One of the factors that explains the degree of openness of the WLO is, of course, the stage of formation of a cluster. There is often a great deal of technological divergence among the few existing enterprises in the start-up phase of the industry. As a result, it is difficult to identify the factors necessary for optimal location. In general, a new company’s needs are not specific but rather generic, such as well-trained human capital, access to essential services, and availability of primary capital resources. These factors are generally located randomly, in different places, though mainly in large cities, with generic urbanisation economies [40]. In this case, spin-offs are a recurrent mechanism for transferring knowledge. Economies of agglomeration or localisation also generate specific features. As a result of these processes, districts become consolidated and homogenised, developing the factors specific to their functioning [39]. Therefore, in its earlier and formative stages, the indeterminacy of the needs of the new cluster opens up the so-called location window in geographical terms or WLO. Conversely, this window closes as the districts develop.



Another aspect that helps open up the range of location possibilities is that new activities tend to work with wider gross margins in their early stages [23,24]. This flexible way of operating is because products are new and have higher prices due to their exclusivity or lack of supply. The viability of the new activity is, therefore, not challenged or in danger, even if the choice of location is not the best or has not proven to be the most efficient in terms of economic profitability. Moreover, the returns from these first initiatives leave room for the district to build up the necessary factors for its consolidation and development, such as human capital. Similarly, contingent factors may become fundamental in the cluster’s early phases. One of these factors is human agency [17], understood as the actions and decisions of the agents, because it determines how the district will be shaped in the future.



In short, the initial location of a firm can be more probabilistic than deterministic [24,36]. Although the window of opportunity may a priori privilege some possible locations over others due to the existence of certain factors, it is possible that a cluster finally locates following more indeterminate patterns, developing itself outside geographical areas that seemed more likely to host and develop the cluster. It is precisely this probabilistic component that allows us to understand why locations change, why past-path processes of spatial dependence break down, and why previously established factor endowments end up being non-determinant.



How does the previous discussion apply to the location of agribusiness clusters? A significant part of the existing literature has associated discontinuity with technological change and disruptive innovations [38] that break with past dependencies [16]. However, this type of approximation neglects self-accumulative processes derived from interdependencies developed within the framework of input–output relationships, which characterise industrial agglomerations with inter-sectoral relationships, i.e., the interdependence between industry and agriculture [41]. Moreover, these inter-sectoral agglomerations, of which agro-industrial districts form a part, are generally characterised by a lower technological content than other industrial districts. Therefore, whereas discontinuities may also play a critical role in explaining the location and formation of agribusiness clusters, they might be less associated with disruptive technological change and, at the same time, with a more inter-sectoral content. For this last reason, agro-industrial clusters are expected to be located closer to raw materials [4,42]. Although their influence on location patterns cannot be ignored, this is not the only factor of location, as studies on food manufacturers have shown (e.g. [43]). In the end, contingency might also have a role to play in the location and origin of agribusiness clusters [23], placing them in line with clusters populated by firms with higher technological content, as suggested by the WLO concept.




3. The Origins of the Pigmeat Processing Clusters in Catalonia: The Case of Vic


What could, therefore, explain the origins and location in the territory of the pigmeat processing clusters? This section describes the formative stage of the Vic district and, by doing so, paves the way to analysing the initial location patterns of Catalonia’s nascent pigmeat processing industry. As we will show, in the origins of the Vic cluster, we find a combination of supply and demand factors and endogenous and exogenous elements. On the supply side, factor endowments and natural resources facilitated access to pork meat and the availability of an underutilized labour supply. On the demand side, Barcelona acted as a dynamic market for processed meat products, which became more easily accessible after the railway connected Vic with the Catalan capital city. Moreover, the existence of commercial networks favoured access to external consumption markets.



The town of Vic and its district are located in north-eastern Catalonia; some 70 km north of Barcelona (see Figure 1). With about 14,500 inhabitants in the mid-19th century, Vic was, and still is, the capital and economic centre of a district and a county (Osona) that would eventually become one of the largest pig-derived sausage-industry agglomerations in the Iberian Peninsula.



Vic’s specialisation in pork products did not come out of nowhere. First, it was founded on an industrial base in decline. With no significant coal deposits in Catalonia, the emerging cotton industry soon made extensive use of water energy, locating the factories near the banks of certain Catalan rivers, such as the Ter River (e.g., [47,48,49]. As Vic did not have hydraulic resources for motive power—the Ter River does not pass through the municipality of Vic, but rather a few kilometres to the north of the town—the town underwent an industrial crisis [50]. During the second half of the 19th century, the population declined from 14,343 inhabitants in 1857 to 12,105 in 1900 [51]. Furthermore, the textile crisis also resulted in an idle labour supply and probably underutilised commercial networks, which exerted a remarkable influence on the development of the meat processing district. For example, industrial pigmeat processing centres that emerged later on, such as Olot (the capital city of the north-eastern county of La Garrotxa) and Sant Llorenç de Morunys (in the county of Solsonès, in central Catalonia), also developed after undergoing a crisis in the local textile industry [52,53].



Interestingly, the production of sausages had a non-negligible tradition in Vic. Although the establishment of the first industrial meat companies dates back to the 1880s, when some large-scale projects were set up, the region’s production tradition in meat processing goes further back. By the mid-19th century, we find evidence of a dynamic sausage business flourishing around the town of Vic [54]. This tradition is perhaps not surprising. In the 1860s, the district of Vic, namely the town and its hinterland, was not the leading area of pig production, but it did have a reasonably large percentage of pigs compared to other districts and counties in Catalonia [55].



Hawkers and traders based in Vic travelled around the district’s farmhouses to sell their wares and buy agricultural products. Thus, meat products manufactured from pigs slaughtered at home, i.e., farmers’ homemade sausages, were bought by local traders to be sold in Barcelona, a large city whose demand and consumption of meat and processed meat products rapidly increased during the second half of the 19th century [56,57]. Fortunately, we have evidence of this trade through the records of the movement of meat that traders declared on entering and leaving the town in the local consumer offices. This documentation is currently in the Arxiu Municipal de Vic (Municipal Archive of Vic, hereafter AMV). A detailed analysis of the information regarding Bernat Marquet, a merchant who operated in the town in 1857, shows that this local merchant bought about eight metric tonnes of sausage throughout the season. Notably, the slight difference between the weight of the bought and sold goods indicates the apparent existence of trade in manufactured (finished) sausages. According to the available information, Marquet bought these manufactured sausages in the rural areas of the Vic district and then sold them in Barcelona. In the town of Vic, Marquet was not the only merchant who carried out this type of business. From 1857 to 1864, the number of merchants devoted to the same activity grew steadily. In 1864, there were already eight taxpayers of processed meat products and they sold almost 48 metric tonnes of sausage.



Traders played a central role in the organisation of the manufactured meat business. First, they provided the district farmers with a part of the inputs necessary to produce meat products, such as salt. Second, they obtained homemade sausage from these farmers. Third, they later sold the sausages outside the local and regional boundaries in the final market. Although the details of this business are not well-known as yet, it seems evident that this was a domestic activity that was very fragmented, structured through an externalised organisation. This allowed self-consumption to coexist with the sale of part of the manufactured products, and channelled a large part of the livestock production from the district of Vic to Catalonia’s capital, namely Barcelona. This organisation and structure are close to what we know as a putting-out system or proto-industrial organisational structure (e.g., [58]).



However, the meat processing business began to change during the 1870s. The rising volume of traded products increased transaction costs, which emerged because of the traders’ lack of information about the production process [54]. The key was the curing process, and the sausages were bought while still fresh to centralise the drying process in the plants installed by the local merchants on the rooftops of the town. This practice took root and gradually led to the internalisation and centralisation of the whole process of producing sausages. A turning point in the organisational transformation of this activity accelerated with the arrival of the railway in the district in 1870 and its capital, Vic, five years later.



The railway not only accelerated an organisational change in the production of processed meat products, but also had another consequence: it increased competition for local agriculture. The growing presence of foreign cereals forced a change in the county’s agricultural specialisation, which meant a pronounced orientation towards livestock farming and increased the cultivation of potatoes and cereals for livestock [59,60,61]. These changes must be placed in the general context of the late-19th century agrarian crisis (e.g., [62,63,64,65], a consequence of the 19th century globalisation (e.g., [66]. Likewise, the arrival of the railway offered the possibility of importing other inputs, which, in this case, could help complement local production for the emerging meat processing industry, such as the abovementioned cereals, fodder, or even meat. In this connection, we estimate that 6% of the meat used in Vic arrived by train, in carrier boxes, at night and without refrigeration, from bordering districts [54].



At the same time as the arrival of the railway, the first records of ‘dead meat’ entering the town appeared [25]. This is not a simple coincidence, but evidence that a substitution process was taking place: the meat entered the town as raw material, in an unprocessed form, whereas prior to the 1870s, it had consisted mainly of sausages. Together with other anecdotal information, we take this finding as proof that the manufacturing process was developing inside the town of Vic, in some cases entirely, and confirmation that the town was undergoing a classical transition from the putting-out system to the factory system. Thus, unprocessed ‘dead meat’, leftover from home slaughtering and the home production of sausages in the rural hinterland, began to enter the town of Vic. Furthermore, climatic conditions facilitated bringing non-manufactured meat into the town: the district of Vic was characterised by cold winters, which was the season when most meat processing was carried out in the emerging meat processing factories in the town.



Prosperous as it became, Vic was not the only town in Catalonia where meat-processing firms sprang up in the second half of the 19th century. In 1896, and according to the available sources, this new industry had companies in nine different Catalan municipalities: Barcelona, Vic, Castellterçol, l’Aleixar, Figueres, Sant Feliu de Pallerols, Sant Pere de Torelló, Centelles, and Sant Just Desvern (see Figure 2). These villages, towns, and cities had, in total, 20 meat processing firms, of which the first two municipalities mentioned above accounted for more than half of these establishments, with six and five companies, respectively. Castellterçol and l’Aleixar had two firms each, and, finally, the rest of the municipalities mentioned had only one firm.



In this study, we use the data on pigmeat processing firms obtained from the Anuario Riera [67], a yearbook providing information on the location of firms by municipalities, complemented with records from the AMV on the firms that entered meat into the town of Vic. We considered those manufacturing companies that were classified as producers of sausages or meat derivatives; therefore we excluded those firms that seemed to only have a commercial purpose. In addition, we noted that the same company could be present in several municipalities. For these cases, we tried to determine the exact productive location, and eliminated references to the same company from our dataset because we assumed that they were commercial subsidiaries. This correction led to a substantial reduction in the number of meat companies, especially in the case of the city of Barcelona. Finally, in constructing our dataset, we realised that some locations, notably Vic and Barcelona, did not correspond to the actual place of the factory. Therefore, we made the corresponding corrections using the information from the AMV quoted above.



Although we believe that our database of pigmeat-processing firms is robust, it is certain that by the 1890s, the meat-processing industry had very few manufacturing companies, particularly if we compare it with other agro-industrial activities. Accordingly, the industry was only located in a very small number of municipalities, 9 out of the 947 current Catalan municipalities. However, there is an explanation for such low numbers. At the end of the 19th century, this was still a nascent industry, an activity that had had a domestic nature until then. Moreover, particularly in rural areas, the homemade manufacture of processed meat products would persist until the second half of the 20th century. In any event, the reality that we can document consists of a new industry that initially emerged in nine different municipalities, although one of them, Vic, managed to stand out.



A first and tentative approach to this issue suggests that the pigmeat-processing industry was located and prospered in Vic because it was better endowed than other municipalities. Supply side factors might have favoured this municipality, but other factors from the demand-side could also have explained the location and emergence of the Vic industrial district. In the end, deterministic factors might explain the origins, emergence, consolidation and, finally, leadership of the Vic cluster. However, the reality is more complex, and the following sections provide evidence in this direction.




4. The Construction of an Index on the Location Dynamics of the Catalan Meat Processing Industry: Sources, Data, and Methodology


This section explains the construction of a new index at the municipal level to assess the influence of deterministic factors on the location of meat processing firms in Catalonia. Whereas some studies have analysed the determinants of industrial location in Catalonia by municipalities for recent years (e.g., [68]), the same cannot be said for the late 19th century. As explained above, the WLO concept argues that the initial locational process of a new sector is determined by probabilistic rather than deterministic factors [24,36]. The more influential the deterministic factors are in the location processes of economic activity, the more closed the window of possibilities for this location will be. Therefore, the greater the incidence of path dependence in the evolution of each location, the lesser the importance of other less predictable aspects. We followed a relatively simple strategy to establish the importance of deterministic factors relative to those that could be more contingent or discretionary. As a preliminary step, we identified factors which a priori should have the most significant influence on the initial location of the meat processing activity. The case of Vic, which we described above, allows us to determine these factors for the second half of the 19th century. The first is the availability of livestock, and, therefore, of meat. In addition, we also consider the existence of an environmental context that facilitated its preservation. The other factors that were present at the beginning of the Vic meat cluster are related to the growing demand for sausages in Barcelona, a relative abundance of unemployed labour because of the town’s industrial decline and, finally, the availability of pre-existing commercial networks, which had arisen around the textile industry, and connected the county with the outside world.



Based on the previous description of the Vic cluster, we elaborated several variables that could capture the location factors of the Catalan meat processing industry. We constructed these variables at the current municipal level with data available for the second half of the 19th century. They are shown in the figure that includes Figure 3a–h.



The first of these (Figure 3a) shows the number of pigs per square Kilometre at the municipality level. More precisely, it shows the municipal density of pigs, which we estimated by considering the surface area of each district (roughly a county) and the 1865 census of pigs. To obtain the data on the pig density at the municipal level, we assigned to each municipality the average density of the district to which the considered locality belongs. The pig density variable attempts to approximate the availability of meat in the area in which each of the current Catalan municipalities is located. In addition, and complementing information on the pig density per area, Figure 3b provides information on the pig density per 1000 inhabitants. We took the data on the number of pigs per district from E. Giralt [49], while we estimated pig densities by using data on the municipal area and municipal population from the Statistical Institute of Catalonia (hereafter Idescat) [51,69].





[image: Land 11 00385 g003a 550][image: Land 11 00385 g003b 550] 





Figure 3. The main potential location factors in the Catalan pigmeat-processing industry in the second half of the 19th century by municipalities. Notes and sources: Authors’ own elaboration based on [46] for geographical information, [55] for data on livestock, [49,51,55,69,70,71,72] for the data used to estimate livestock densities, population, and, finally, georeferenced location, which refers to the distance between all the current Catalan municipalities and Barcelona. There is no information on the number of wool looms in the province of Lleida in 1861, where this activity was probably very limited [49,71]. See also text and Figure 1. (a) Pig density per area. Unit: Number of heads/Km2. (b) Pig density per population. Unit: Number of heads in 1865/1000 inhabitants in 1861. (c) Demographic trends. Unit: Population ratio 1900/1857. (d) Textile industry trends. Unit: Cotton loom proportion difference 1861/1931. (e) Altitude. Unit: Metres. (f) Textile industry activity. Unit: No. of cotton and wool Looms/1000 inhabitants in 1861. (g) Distance from Barcelona. Unit: Kilometres. (h) Railway accessibility. Unit: Distance gradient to closest train stations before 1891. 
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The information presented in Figure 3c,d attempts to measure the relative abundance of unemployed labour due to the local industrial decline. This probably cheaper and underutilised labour appears to have influenced the emergence of the meat-processing industry. We tested for two alternative variables. Figure 3c shows the relationship between the population of each municipality in 1900 (numerator) and 1857 (denominator) to determine the profile of those municipalities that were less dynamic in the period analysed. Population data were taken from Idescat [51]. According to what we have said above, we assume that if labour abundance can influence the origin and consolidation of meat-processing clusters, the demographic evolution will somehow help to capture labour supply trends. However, the 1900/1857 population ratio correlates with the variable altitude (Coef. −0.301, p = 0.001). This high correlation is explained by the depopulation of the mountain areas, which mainly determined territorial population trends. The population living in rural mountain areas migrated to the more dynamic urban centres, and this formed the basis of the urbanization process that was taking place in Catalonia in the second half of the 19th century [73,74,75].



Figure 3d presents new evidence to overcome the shortcomings of using the 1900/1857 population ratio to proxy for labour abundance. In particular, the variable presented in Figure 3d aims to capture industrial decline in towns and cities, which ceteris paribus caused unemployment to increase. Due to the lack of more comprehensive information, and as the textile and, more specifically, the cotton industry achieved a preeminent position in Catalonia by the mid-19th century [47,49,76,77], we take the number of cotton looms as a proxy for trends in the textile industry. We used information from J. Nadal and J.M. Benaul [49], who provide data on the total number of cotton looms in Catalonia. We computed the difference between the proportion of cotton machinery in each municipality in 1931 and 1861. We excluded the spinning branch of the cotton textile industry in our estimates [47]. Nevertheless, and according to the available data [49], the correlation between the evolution and location of weaving, on one hand, and spinning, on the other, is very high, namely 0.88 (p-value = 0.01). Similarly, we are well aware that cotton was not the only textile industry in the second half of the 19th century, though it was by far the main textile branch of textile evolution, accounting for around 75% of both the labour force and production value of the textile industry in mid-19th century Catalonia [71].



Figure 3e provides municipal data on altitude above sea level in metres. In the absence of complete data for the second half of the 19th century, we consider altitude as an approximation of the average temperature of the municipality. Although some areas have thermal inversion phenomena in Catalonia, the altitude approximates the average temperature quite well. Using information from the 42 local stations that validate the county climatological data published by Idescat [78], the Pearson correlation established between the annual average-temperature in 2018 and the altitude of each of the municipalities where these stations are located is very high (−0.92), and, as expected, it is also negative. Therefore, we consider that the altitude variable proxies each locality’s temperature relatively accurately. In addition, the altitude variable captures the natural conditions for meat preservation, albeit imperfectly.



Another factor that needs to be considered is the pre-existence of commercial networks that sustain the connection between supply and demand. This factor could have fostered the formation and consolidation of the meat clusters, as argued for the particular case of Vic. It is not easy to proxy for this factor. It could be hypothesised that commercial networks linking the town, its hinterland, and the rest of the country became stronger when the local textile industry progressed. Therefore, we assume that the strength of pre-existing commercial networks in a municipality might be, at least in part, associated with the textile industry’s presence and size in that municipality, the leading industrial sector in 19th century Catalonia, as argued above. We use the number of cotton and wool looms in 1861 at the municipal level as a proxy for capturing the presence and size of the local textile industry. Although cotton and wool were not the only textile industries in Catalonia, we point out again that they accounted for the bulk of the textile industry [71]. To estimate the relative weight of these two textile branches by municipalities, we have calculated the total number of cotton and wool looms relative to the population, as presented in Figure 3f. We obtained these data from [49,51].



The information presented in Figure 3g shows the distance, in kilometres, between every Catalan municipality and Barcelona, a leading and very dynamic consuming centre in the second half of the 19th century, as argued in the previous section. Barcelona was also a dynamic trading centre, and, therefore, the distance to Barcelona may also capture access to foreign markets. Distance was calculated by considering the geo-referenced positioning of each municipality’s largest population centre and the city of Barcelona. The primary objective of this variable is to capture the impact of demand on the origins and early development of a potential municipal cluster, assuming that the closer the municipality was to Barcelona, the more intense the impact of demand.



The data presented in Figure 3g are complemented with information on railways shown in Figure 3h. Railways had a clear impact on market access, and as argued above, this was also true for the case of Vic and other areas in Europe and the United States where the meat processing industry emerged and prospered (e.g., [79,80,81,82,83]). To measure the potential impact of railways on cluster genesis, we have constructed an index that considers the distance between each municipality and its closest train station(s). We started with the dataset used in R. Ramon-Muñoz and J.M. Ramon-Muñoz [72], who provide evidence on the Catalan municipalities with railway stations before 1891 through a dichotomous variable. Using this information, we developed a new and semi-continuous variable that also considers the distance from any locality with a railway station up to a maximum geometric radius of 25 km. For example, a locality with a train station and no other railroad stations in a radius of 25 km has an index of 1, whereas a locality more than 25 km away from a railway station has an index of 0. The index varies depending on the proximity of the considered municipality to its (their) closest railway station(s). The distance of 25 km corresponds to the average dispersion of the county’s municipalities relative to the county’s capital town. In Catalonia, the capital towns of the counties centralised a large part of the purchases made by the county’s population. The distance we use has also been used in other studies (e.g., [84]) and has also been considered an appropriate distance to access services of a regional-local nature [85].



More formally, the magnitude of the railway accessibility at the municipal level (Ai) is calculated as follows:


   A i  =   ∑   K   ∈    (   d  i j     ≤    d 0   )     R j   



(1)




where i determines each of the analysed locations, 947 municipalities in our case; (d0) is the value of the geometric radius, 25 km; Rj is the variable that determines whether or not the municipality has a railway station, and K is a Kernel function that weights the distance of each municipality located within the 25 km geometrical radius. In addition, we chose a triangular kernel function to estimate the magnitude of the index, which stands as follows:


  f  (     d  k j      d 0     )  =  {      1 −  |     d  k j      d 0     |       0 ≤  d  k j   ≤  d 0       0       d  k j   >  d 0          



(2)







The Kernel triangular function weights (linearly) down the location of the stations placed within the considered geometric radius [86,87], as established by the parameter d0. This procedure adds a spatial delay that smooths the effects of the municipalities with a train station and allows capturing the effects of the proximity to railway networks better.



Despite their limitations, a quick inspection of Figure 3a–h shows some aspects of interest. The north-eastern counties, where most of the municipalities with pigmeat processing firms were based by the end of the 19th century, had a pig farming density per area and per inhabitant slightly above the Catalan average. Furthermore, the distance between these localities and Barcelona was shorter than that of the municipalities located in the north-western counties, where the density of pigs was also higher than the Catalan average. These latter counties also had a higher average-altitude and a lower average-temperature than the north-eastern Catalan counties. Moreover, the north-western Catalan counties showed a declining demographic trend, like many other municipalities located in the north of the country and far away from the Mediterranean coast. Nevertheless, and as expected, the bulk of the textile industry was located in the east half of Catalonia. Railway accessibility was also better in the country’s eastern rather than western part.



However, to construct an index to study the influence of deterministic factors in the location of meat processing firms it is necessary to first determine whether there was any relationship between the municipal location of pigmeat processing firms and the factors and variables we have considered above. To this end, we ran bivariate regressions between the former, the dependent variable, and the latter, which should be considered as the independent variables. The information presented in Table 1 shows that the correlation between the livestock density of the district to which each municipality belongs and the municipal distribution of pigmeat companies in 1896 is positive and statistically significant at the 99% level. We can conclude the same when this latter variable is correlated with textile industry activity, textile industry trends, the distance between each municipality and Barcelona and the railway accessibility of municipalities. As we might expect from what has been argued above, for the former and the last variables, the sign of the correlation is positive: the more textile activity in a municipality in the mid-19th century, and the closer the railway transport, the higher the probability that meat-processing companies would emerge. Not surprisingly, the correlation is negative for textile industry trends and for distance from Barcelona. In contrast, the pig density per inhabitant and the municipality’s altitude do not seem to have any significant influence on the location patterns of the sector. They do not show a statistically significant correlation with the number of meat processing companies per municipality. Instead, the variable on local demographic trends is statistically significant, but only at the 90% level.



The final steps in the construction of our location index can be summarised as follows. First, we excluded from further consideration those variables that are not statistically significant or have a significance below the 99% level (p < 0.01) when correlated with our dependent variable, the number of pigmeat processing firms at the municipal level.



Second, we standardised the original values of the statistically significant variables to obtain a value ranging between zero and one for all the variables. With the only exception of textile industry trends (cotton loom proportion difference 1931/1861), we carried out the standardisation process by dividing the original municipal values, as provided in Figure 3, by the maximum municipal value obtained for each of the five considered variables. With this transformation, the new variable has a range between 0 and 1. We followed a similar procedure for the case of textile industry trends, but with a preliminary step. Our calculations obtained negative values when the cotton loom proportion was compared between 1861 and 1931. Therefore, we added the minimum municipal value we obtained to all our initial results. For example, consider that the minimum resulting value was −25. In this case, we added +25 to all our obtained municipal values; as a result, the negative sign disappeared, and then we followed the general standardisation procedure.



Third, once the variables of interest were standardised, we calculated a synthetic index, which we called Apparent Location Suitability Index (ALSI), which can be defined as follows:


  A L S I =  (  1 + p i g d e n s t  )  ∗    1   (  1 + d i s t b c n s t  )    ∗  (  1 + L o o m p c s t  )  ∗  1   (  1 + v a r l o o m s t  )    ∗  (  1 + r a i l s p l a g  )   



(3)




where pigdenst is the standardised version of the pig density per area; distbcnst is the standardised version of the Euclidean distance between every municipality and Barcelona; loompcst is the standardised form of the per capita number of looms in the cotton and wool manufacturers in 1861 by municipality; varloomst is the standardised calculation of the variation in the cotton loom proportion difference between 1861 and 1931 by municipality, and railsplag is the standardised form of the municipal distance gradient to the closest train station before 1891. As observed in Equation (3), we increased the value of each variable by one, intending to avoid the zero effect. All variables also have the same weight in this index. Moreover, in Equation (3), we included the variables that negatively correlated with the number of meat processing firms by municipality in an inverted form. By applying the same procedure described above, we finally standardised the results obtained in Equation (3) to range between 0 and 1.



We also estimated a weighted index where pig density plays a more critical role by departing from the former index. The reason was that meat processing was a productive activity with low technological content, and, therefore, the endowment of essential inputs was of primary importance. In other words, sausage production was not a complex activity but a relatively simple one, albeit very dependent on the regular supply of meat, the industry’s central and essential raw material [54]. To consider this, we estimated a second index that squares the weight we give to municipal livestock availability as a location factor. The new weighted ALSI takes the form shown below, which, once calculated, we also standardised to be between 0 and 1:


  A L S I =    (  1 + p i g d e n s t  )   2  ∗    1   (  1 + d i s t b c n s t  )    ∗  (  1 + L o o m p c s t  )  ∗  1   (  1 + v a r l o o m s t  )    ∗  (  1 + R a i l s p l a g  )   



(4)







Table 2 and Figure 4 and Figure 5 show the values of the ALSI, in its unweighted and weighted forms. Figure 4 provides evidence for all municipalities. Table 2 details ALSI values for those municipalities with meat-processing firms in 1896. Figure 5 organises the previous evidence into two categories: first, municipalities with an ALSI above or below the mean ALSI value; second, municipalities with an ALSI above the ALSI value for the municipality of Vic. In addition, it identifies the municipalities with meat-processing firms in 1896.




5. Results: Determinism, Contingency, and Agency in the Genesis of the Pigmeat Processing Clusters


What explains the genesis of clusters and industrial districts? Why do they originate and prosper in certain areas and not in others? In both their unweighted and weighted forms, our estimates show that the municipalities with the highest ALSI values were mostly located around central-coastal and north-eastern Catalonia (Figure 4), in areas with a relatively high density of pigs, but also closer to railway lines and not very far away from Barcelona (Figure 3). In addition, the pre-existing commercial networks associated with the textile activity and abundance of labour supply due to a declining textile activity reinforced the above location patterns.



In short, by combining supply and demand factors, there was a particular part of Catalonia where it was more probable that the meat processing industry would originate and develop. It was indeed in these areas where these municipalities with meat processing firms were located by the end of the 19th century (Figure 5). Therefore, we might then conclude that deterministic factors played a central role in the origins and early development of the meat clusters in 19th century Catalonia: Barcelona, Vic, Castellterçol, Centelles, Figueres, Sant Feliu de Pallerols, Sant Just Desvern, and Sant Pere de Torelló were municipalities where the new meat processing industry could be expected to emerge. The only exception to this general rule was the municipality of l’Aleixar, in south-eastern Catalonia. Although it was close to the only area with the highest livestock density in the province of Tarragona (Figure 3), this municipality had a low suitability index, insufficient to be included among the locations with a higher probability of meat processing firms appearing (Table 2, Figure 4 and Figure 5).



If deterministic factors were clearly at work, discretionary and contingency factors were also present in the location of the meat processing industry. Figure 5 elaborates on this issue. First, it shows that of the 947 current Catalan municipalities, more than 360 had an ALSI value above the Catalan mean in the late-19th century; however, industrial meat processing firms emerged in only eight of them. Second, it can be clearly seen, alongside Table 2, that these eight municipalities were not always the a priori best-suited areas to expect meat processing companies to emerge and develop; Barcelona is the only exception to this rule. For example, according to the ASLI indicator, the municipality of Vic, which was home to five companies in the late-19th century, ranked 187 (unweighted index) and 225 (weighted index), respectively. This means that, relative to Vic, there were around 200 places that would have been better to locate the new meat activity. Third, and regarding this latter locality, of the municipalities where meat processing firms emerged, between 4 and 5 of them had an ASLI value above Vic, which, nevertheless, evolved to become a leading pigmeat processing cluster.



To sum up, the previous evidence suggests that although deterministic factors were central in influencing the initial location of the meat processing activity, there was also a contingent element of indeterminacy prior to the consolidation of a cluster. Thus, if we had to predict a specific and delimited area for the emergence of an industrial meat processing cluster, it would not have been an easy task to get the choice right. Furthermore, it would have been even more difficult if we were trying to guess the exact district that would lead the new and emerging meat processing industry. This explains why it is relevant to consider the existence of windows of locational opportunity (WLO) in the formation of clusters, including sectors with low technological content, as in our case study.



An example of this can be found in Vic. The questions can be posed in quite a simple way. If the factors that gave rise to the Vic cluster were also present in other locations, in some cases even more intensively, why did the Vic meat processing district become consolidated and eventually thrive? The literature on WLOs suggests that, among other things, the human agency may prove to be a critical factor in the early development of an industrial district. Recent literature on regional development points in the same direction (e.g., [88]). Although more research is needed, we cannot rule out this potential explanation. Indeed, for the specific case of Vic, there is evidence suggesting that the role of human agency was important. Interestingly, this seems to have been especially true in the 1870s, when the district had already achieved particular relevance but was still halfway between its proto-industrial stage and the beginnings of factory organisation.



Indeed, as the formation of the Vic district was progressing, various initiatives, linked to human agency contributed to its consolidation. Thus, for example, the publication of a play, ‘Les llonganisses de Vic’ (The Vic sausages) by Josep Serra i Campdelacreu (1869) [89], writer, archivist, and local chronicler, deserves special mention, as it made the product known beyond the local borders. Particular mention also goes to the winning work of the competition organised by the Vic Literary Circle in 1870. Interestingly, the winning work had a title very similar to Serra’s play, although the focus differed. This work, authored by Dr Joaquim Salarich [90] and entitled ‘El salchichón de Vic’ (The Vic sausage), set out various arguments for promoting the meat processing industry, which, according to its author, was to become a source of wealth for the city. Salarich had in mind, as he explicitly stated, the cases of Cincinnati and Chicago in the USA, two leading centres for pigmeat processing (e.g., [79,80,81,82]). In the context of the economic and demographic crisis that we mentioned above, the interest of the local authorities and institutions in such a study should come as no surprise.



However, the most outstanding example of human agency is related to the action of Jaume De Vernis, a merchant and industrialist of the town and probably one of the key figures in the early development of the industrial district of Vic. He took the initiative to participate and promote the Vic sausage at the International Exhibition in Philadelphia in 1876, and he also prepared the town’s participation in the 1878 Paris Exhibition. De Vernís also became the town’s mayor between 1879 and 1883, and again in 1884, although for a shorter period [91]. He received support from the city’s meat processors in taking the mayor’s office; at least, this is what the newspaper La Vanguardia reported in a critical tone.



Founded in 1881 and linked to the Liberal Party, La Vanguardia stated that “hay que advertir que monseñor De Vernis es rechazado por toda la población, excepto unos cuantos carniceros, compañeros de oficio de don Jaime, que quieren á uno de la clase al frente del Municipio” [“it should be noted that Mr De Vernis is rejected by the entire population, except for a few butchers, colleagues of Don Jaime’s trade, who want that one of their class heads the municipality”]. What is certain is that De Vernis undertook critical actions to publicise the local sausage. In addition, as the town’s mayor, he took the necessary steps to give the sausage industry privileged fiscal treatment from the local administration. The literature identifies actions like those carried out by De Vernis as activities and roles that characterise cluster facilitators (e.g., [21,92,93,94,95,96,97]). De Vernis’ activity can also be linked to the literature that analyses the contribution of leadership to city and regional development (e.g., [98]). The actions of cluster facilitators often take place in a more institutionalised context, in the form of business associations, for example. Nevertheless, De Vernis’ policy was equally helpful for promoting the district.



Despite their disparity, the initiatives developed by Serra, Salarich and, above all, De Vernis made the city and the product well-known, especially outside the region. They also aroused the interest of consumers and producers. As a result, these initiatives also fostered a process of attraction of an exogenous nature, starred by entrepreneurs who were searching for new locations and new areas for investment. A pioneering case was that of the firm Torra, San y Compañía, which years later would become Robert y Compañía, probably the first company with foreign capital (from Barcelona), set up in 1881 and fully operational two years later.



There were other initiatives during the 1880s. By 1886, we have the first complete annual register of entries of lean meat. It lists eight companies that declared an overall entry into the town of 201 metric tonnes of meat. These companies were partly local and partly Barcelona-based, and they were very different in size: the abovementioned Robert y Compañía, for example, reported an annual use of meat for sausage production of around 82,000 kg, while Josep Parareda, funded through local capital, recorded only 1200 kg of meat per year. What is interesting to note is that, in its early stage, the district combined locally based endogenous dynamics, whose roots are to be found in a previous proto-industrial process, with an exogenous-based mechanism linked to the attraction of foreign capital. As a result, by the 1880s, the district seemed to be solidly formed, and it already had a distinctly industrial character. Notably, human agency seems to have played a non-negligible role in the cluster’s formation and final consolidation.



On the other hand, the formation of the Vic district impacted the Catalan meat processing industry as a whole. It was probably influenced by location processes and production dynamics that had arisen in other Catalan municipalities, which, interestingly, were also located in north-eastern Catalonia.



The case of Olot provides an excellent example of how Vic had an impact on other production areas. Olot could have undergone a process similar to that experienced by Vic, as was the case some decades later. Interestingly, the results of our estimates for Olot yield an ALSI value of 0.068 (unweighted) and 0.065 (weighted), and it ranks 227 and 165 (out of 947 municipalities), respectively. These figures suggest that this municipality was placed in an area with a very-high probability of pigmeat processing firms emerging. Nevertheless, this was not initially the case. The intense competition from Vic determined Olot’s early development, and meat processing did not go beyond its artisanal stage, as argued by the Junta Consultiva Agronómica [Agricultural Advisory Board] (1892: 379) [99]. This board, formed by engineers [100], pointed out that Olot’s salted bacon and sausages “se expenden para varios puntos del Principado, llegando (…) no sólo á los mercados de la Penínsulasí que también á los de Ultramar” [“are sold in various parts of Catalonia, reaching (...) not only the markets of the Iberian Peninsula but also those of overseas”]. However, despite this, Olot’s meat industry “no se halla muy extendida por la competencia que tienen en Vich” [“is not very widespread due to the competition with Vic”].



From the 1880s to the early 1920s, the Vic meat processing cluster experienced an upward trend, which would correspond to a phase of growth and development in the cluster’s life cycle [54]. The number of companies that declared meat inputs went from 8 in 1886 to 12 in 1906. In 1909, there were already 13 manufacturing facilities, and, finally, in 1915, the number of firms involved in the meat processing industry amounted to 17. Between 1886 and 1905, the district’s productive capacity had grown at a cumulative annual rate of 5.4%; between 1906 and 1915, this growth rate was 8.5% [101].



The analysis of this phase of growth is beyond the scope of this paper; however, it is worth noting that this stage also shows similar dynamics to those described by the WLO approach. According to Storper and Walker (1989: 71) [12], “industries are capable of generating their own conditions of growth in place, by making factors of production come to them or causing factor supplies to come into being where they did not exist before. Capitalism is capable of escaping from the past to create new localizations of industry”. In other words, once established in the territory, the industry generates those factors that will allow it to grow.



This self-generation of factors is what also happened in the Vic district. The external economies, which characterise business agglomerations, were driving the development of the Vic cluster. At the same time, industrial growth, probably through external pecuniary economies, favoured livestock growth, creating an interaction between the meat industry and pig farming that was extraordinarily positive for the development and competitiveness of this agro-industrial cluster. In fact, in the years of the First World War, Vic had also become the Catalan district with the largest number of pigs (Figure 6). Once it originated, the district began generating its growth factors, attracting a fundamental factor to a nearby location; that is, it attracted the pigs that were to provide the necessary meat for an expanding sausage industry.



Finally, due to its dynamism, the Vic district ended up leading the pigmeat processing industry in Catalonia and, to a certain extent, in Spain. In 1910, the taxes paid by the meat companies located in the town of Vic accounted for 77.4% of the total taxes paid in Catalonia for the production of sausages. This percentage was 23.4% when the taxes paid by Vic meat producers are compared with those paid in Spain for the same concept.




6. Conclusions


This research aimed to contribute to a better understanding of the genesis of agro-industrial clusters in Catalonia during the second half of the 19th century. We have focused on pigmeat processing and paid particular attention to its leading and most successful agro-industrial complex until at least the early 1920s: the Vic meat cluster.



The central contribution of this work has been to identify the main factors that explain the location and origins of pigmeat agro-industrial clusters across the territory. We have found that deterministic factors played a crucial and probably leading role as they determined the most appropriate area for the location of firms. Based on the case of Vic and thanks to the construction of a new index of industrial location at the municipal level, we conclude that the central-coastal and north-eastern parts of Catalonia had the highest probability that pigmeat processing industrial firms would emerge in the last decades of the 19th century. The advantages of these areas combined supply and demand factors, including a high density of pigs, relative abundance of an unemployed labour force, pre-existence of commercial networks, proximity to the main centre of demand, and access to the railway network. Interestingly, by the end of the 19th century all except one of the municipalities with industrial pigmeat processing firms were located in central-coastal and north-eastern Catalonia.



Nevertheless, our findings have also revealed that contingent factors cannot be neglected if we want to obtain a more comprehensive picture of industrial location. The index we have constructed has shown that many municipalities did not have any meat processing firms despite being a priori better suited for developing industrial meat processing than those where this new industry was finally located. Of these latter municipalities, Vic itself was not among those that were better endowed though it became a leading cluster in the sector. We have dealt with this apparent paradox by considering non-deterministic factors in analysing the origins of the meat clusters, as suggested by the Window of Locational Opportunity (WLO) approach. In particular, and using Vic as a case study, we found evidence showing that human agency should be considered as an additional, non-negligible, explanatory factor in cluster genesis and early development.



Although our analysis is limited to a specific region and industry, we have also provided new evidence on more general issues on the origins of clusters. First, we have developed a methodology and a new index of apparent location suitability, which, despite their limitations, could be extended to study the origins of other agribusiness clusters. One limitation of the index is that it is unable to capture opportunity costs across sectors. For example, pigmeat processing might have to compete with other activities using similar resources already established in the territory, which would limit location options. Future research needs to develop this issue further.



Second, we have shown the general usefulness of the window of locational opportunity concept. Traditional and more recent studies have analysed the emergence of new clusters and the entry in sectors with high technology content (e.g., [103,104]). Nevertheless, our case study illustrates that the WLO concept can also be applied to better understand the location process in industries characterised by low-technological content, as was the case of pigmeat processing in the second half of the 19th century in Catalonia. It is true that, our methodology has not been designed to quantify the relative importance of deterministic relative to non-deterministic factors in an industrial location, as we have not intended either to disentangle the main explanations that prevail in the analysis of the determinants of industrial location, i.e., those more in line with the Heckscher–Ohlin theorem and those associated with the New Economic Geography. This lack of quantification can be considered an additional limitation in our analysis, and, if possible, this should be addressed in future research. Nevertheless, we have provided sound and fresh evidence to conclude that deterministic factors resulting from the interaction of factor endowments and market access significantly constrained industry location options; We have also shown that within these general constraints, there was non-negligible room for probabilistic and contingent factors, and have been able to identify human agency.



Third, we have, therefore, placed this study in the interplay of different literatures for addressing the phenomenon of the origins of agglomerations. This included the cluster life cycle approaches, a conventional analysis of industrial location, evolutionary perspectives on the role of contingency, and studies on agency. We believe that rather than contradictory or lacking in focus, it is very fruitful to connect different but related approaches and traditions. In this vein, our case study is instructive regarding the relevance of the interaction between deterministic factors, contingency, and human agency in explaining the location, birth, and early development of clusters.



Finally, although we have not addressed the emergence of agribusiness clusters in rural areas and their potential for rural development directly, our case study illustrates the importance of considering supply in combination with demand factors in the birth of agribusiness. Indeed, the supply factors are not the only ones that are considered as locational determinants for this industry. The new industrial firms emerged in Vic, taking advantage of the relatively easy access to the rural sources of supply and the urban sources of demand. For this combination to be possible, transport infrastructures were essential. The lack of a balanced combination due to poor transport infrastructure can prevent the emergence of agribusiness firms in rural areas, as some recent studies in developing countries have shown (e.g., [105]). In the end, the locational decisions of companies and the emergence (or lack) of agribusiness clusters influence rural development.
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Figure 1. The location of Vic and its pigmeat processing district. Source: Authors’ own elaboration based on [44,45,46]. 
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Figure 2. Location of meat-processing companies in Catalonia, 1896. Notes and sources: See Figure 1 and text. 
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Figure 4. The Apparent Location Suitability Index (ALSI). Notes and sources: See Figure 3 and text. (a) Unweighted ALSI. (b) Weighted ALSI. 
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Figure 5. The Apparent Location Suitability Index (ALSI) and the firms’ location in the Catalan meat-processed industry in the second half of the 19th century. Notes and sources: See Figure 2 and Figure 3. (a) Unweighted ALSI and firms’ location. (b) Weighted ALSI and firms’ location. 
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Figure 6. Pig distribution in Catalonia by districts, 1865 and 1917 (in percentages). Notes and Source: Authors’ own elaboration based on [46,55,102]. Adjustments in changing boundaries have been taken into consideration when necessary. 
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Table 1. Correlation between the municipal distribution of firms in 1896 and some potentially significant variables for determining the initial location of industrial pigmeat processing in late 19th-century Catalonia.
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	Variable
	Coefficients





	Pig density per area

(Number of heads in 1865/Km2)
	0.109 ***



	Pig density per capita

(Number of heads in 1865/1000 inhabitants in 1861)
	−0.013



	Demographic trends

(Population ratio 1900/1857)
	0.064 *



	Textile industry trends

(Cotton loom proportion difference 1931/1861)
	−0.655 ***



	Altitude

(Metres)
	−0.011



	Textile industry activity

(No. of cotton and wool looms/1000 inhabitants in 1861)
	0.103 ***



	Distance from Barcelona

(Kilometres)
	−0.084 ***



	Railway accessibility

(Distance gradient to the closest train station before 1891)
	0.084 ***







Notes and sources: *** p < 0.01 (bilateral), * p < 0.1 (bilateral). See also Figure 3.
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Table 2. The Apparent Location Suitability Index (ALSI) in the municipalities of Catalonia with meat processing firms in 1896.
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Panel 2.1. Unweighted ALSI




	
Municipality

	
County

	
Province

	
Number

of Firms

	
Index

	
Ordinal

Position

(Out of 9)

	
Ordinal

Position

(Out of 947)






	
Barcelona

	
Barcelonès

	
Barcelona

	
6

	
0.582

	
1

	
1




	
Vic

	
Osona

	
Barcelona

	
5

	
0.075

	
5

	
187




	
Castellterçol

	
Moianès

	
Barcelona

	
2

	
0.113

	
4

	
80




	
L’Aleixar

	
Baix Camp

	
Tarragona

	
2

	
0.034

	
9

	
563




	
Centelles

	
Osona

	
Barcelona

	
1

	
0.127

	
3

	
47




	
Figueres

	
Alt Empordà

	
Girona

	
1

	
0.073

	
6

	
201




	
Sant Feliu de Pallerols

	
Garrotxa

	
Girona

	
1

	
0.054

	
8

	
340




	
Sant Just Desvern

	
Baix Llobregat

	
Barcelona

	
1

	
0.128

	
2

	
43




	
Sant Pere de Torelló

	
Osona

	
Barcelona

	
1

	
0.067

	
7

	
230




	
Panel 2.2. Weighted ALSI




	
Municipality

	
County

	
Province

	
Number

of Firms

	
Index

	
Ordinal

Position

(Out of 9)

	
Ordinal

Position

(Out of 947)




	
Barcelona

	
Barcelonès

	
Barcelona

	
6

	
0.589

	
1

	
1




	
Vic

	
Osona

	
Barcelona

	
5

	
0.056

	
6

	
225




	
Castellterçol

	
Moianès

	
Barcelona

	
2

	
0.101

	
2

	
42




	
L’Aleixar

	
Baix Camp

	
Tarragona

	
2

	
0.022

	
9

	
561




	
Centelles

	
Osona

	
Barcelona

	
1

	
0.090

	
3

	
63




	
Figueres

	
Alt Empordà

	
Girona

	
1

	
0.067

	
5

	
153




	
Sant Feliu de Pallerols

	
Garrotxa

	
Girona

	
1

	
0.054

	
7

	
236




	
Sant Just Desvern

	
Baix Llobregat

	
Barcelona

	
1

	
0.086

	
4

	
80




	
Sant Pere de Torelló

	
Osona

	
Barcelona

	
1

	
0.051

	
8

	
264








Notes and Sources: See Figure 2 and Figure 3.
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